Identification of koningic acid (heptelidic acid)-modified site in rabbit muscle glyceraldehyde-3-phosphate dehydrogenase.
The sesquiterpene antibiotic koningic acid (heptelidic acid) has been previously demonstrated to modify glyceraldehyde-3-phosphate dehydrogenase in specific manner, probably by binding to the sulfhydryl residue at the active site of the enzyme (Sakai, K., Hasumi, K. and Endo, A. (1988) Biochim. Biophys. Acta 952, 297-303). Rabbit muscle glyceraldehyde-3-phosphate dehydrogenase labeled with [3H]koningic acid was digested with trypsin. Reverse-phase HPLC revealed that the label is associated exclusively with a tryptic peptide having 17 amino acid residues. Microsequencing and fast atom bombardment mass spectrometry demonstrated that the peptide has the sequence Ile-Var-Ser-Asn-Ala-Ser-Cys-Thr-Thr-Asn-Cys-Leu-Ala-Pro-Leu-Ala-Lys. In comparison to the amino acid sequence of glyceraldehyde-3-phosphate dehydrogenase from other species, this peptide is in a highly conserved region and is part of the active site of the enzyme. The cysteine residue corresponding to the Cys-149 in the pig muscle enzyme, which has been shown to be an essential residue for the enzyme activity, was shown to be the site modified by koningic acid. Structural analyses of the reaction product of koningic acid and L-cysteine suggested that the epoxide of koningic acid reacts with the sulfhydryl group of cysteine residue, resulting in a thioether.